Background
Since the 1990s, Brazil is among the five largest brewers in the world, with high per capita consumption and wide consumption among young people, representing almost 70 % of the national beer consumption (Rosa et al. 2006) . The excessive alcohol consumption is associated with more than sixty types of diseases, directly or indirectly resulting from the uncontrolled alcohol intake and its continued excessive consumption. Diseases such as cirrhosis and cancer, mental disorders and aggressive behavior, and often these consequences go beyond the individuals themselves and cause damage to users' families (Albuquerque et al. 2007; Boffetta and Hashibe 2006; D' Andrea et al. 2013; Eloah et al. 2013; Pöschl and Seitz 2004) .
In addition, there have been an increasing number of new customers in the age group of 12-18 years caused by family encouragement, positive associations made in the media or under the influence of friends encouraging consumption initiation and as a distorted form of reputation search among peers and closer interpersonal bonding. To control all these social and public health problems, measures and public policies have been developed in the world and in Brazil to prevent excessive and irresponsible alcohol consumption (Duailibi and Laranjeira 2007; Visser et al. 2013) .
One of these practices is the implementation of a Brazilian law prohibiting any alcohol concentration in the blood of drivers. Law 11.705, the "Dry law" of June 20, 2008, penalizes drivers caught driving under influence of alcohol (Malta et al. 2014) . The penalty may consist of an administrative offense or even a criminal case, depending on the alcohol concentration. Two years after the implementation of the law, deaths caused by traffic accidents reduced by 6.2 % across the country, ranging in federal states proportionally to the intensity of supervision (Ministério da Saúde 2010).
However, beverage industries use a great tool to increase the sales of their products, including beer advertisement. This is a powerful marketing tool and is part of the activities of creation and delivery of value to the customer. The marketing communication, including the use of new and more efficient technologies, plays the role of seeking, informing, persuading and reminding consumers, directly or indirectly, on the products and brands marketed by companies (Caswell 2004; Caswell and Maxwell 2005) .
The Americas Beverage Company (AmBev), the largest Brazilian brewing company responsible for producing some of the major beer brands (such as Brahma, Antarctica and Skol), was the fourth company to invest more in advertising in Brazil in 2011. The Petrópolis Brewery (producer of Itaipava and Crystal brands) was the sixth more investing company. Their spending patterns aimed at encouraging consumption reproduce every year. The sector is always among the top investors in advertisement in Brazil.
In a movement to improve public health in Brazil, Law 9.294 was released in 1996. By means of visual warning communication, according to this law, companies must support the prevention of problems caused by alcohol and other harmful products, requiring a written warning against abuse. From that moment, all alcohol advertisements, smoking, drugs, therapies and others would contain phrases established by the Ministry of Health with warnings about the dangers of consuming the products. In the case of alcohol, phrases are: "don't drink and drive", "drink responsibly" and "product intended for adults" (Falcão and Rangel-S 2010) .
Despite the importance of this issue to public health, there are no studies on the effectiveness of warning communications and if the target audience was really appropriately exposed to warning messages. That is, it is not known whether the proposed goals of reading warning messages are met. The reading would be the first step for the law to reach the proposed goals. One of the best ways to answer this question is to use the Eye Tracking technology. Eye-trackers are systems that estimate the gaze direction of an individual, that is, this technology enables checking where the individual is looking at. This enables identified which parts of the stimulus attracted the consumer's attention. Therefore, the eye-tracking is one of the most suitable techniques to understand how advertising incentives and warning messages are affecting consumer behavior, especially regarding the visual attention of these stimuli (Weigle and Banks 2008) .
Modern eye-tracking technology, where devices have high precision in tracking the human eye under specific stimuli, is used today as one of the main tools in Neuromarketing and Biofeedback studies, in which neural and physiological responses are analyzed in a scientific manner with equipment typically used in medicine and related areas (Oliveira et al. 2014 ).
Eye-tracking provides different methods to understand consumer behavior and evaluate packaging design, promotions, product placement and store planning and enables testing the effectiveness of print ads, television commercials, sports marketing and others (Fiszman et al. 2013) . Another example is the use of this technique to analyze the website designer, the correct distribution of the website content to improve the navigation of users and make it more attractive and interactive (Buscher et al. 2010) .
According to Velásquez (2013) , eye movement can be divided into two categories; fixation movement, which is characterized as when the observer kept the gaze fixed at the stimulation point and the saccade movement, which represents the movement performed from one fixation to another. In this context, Nielsen and Pernice (2009) define fixation as the moment when the eyes are still on an object and one can see it in detail, while saccade corresponds to the rapid eye movements between two fixations.
Each neuromarketing technique studies different responses. Positron emission tomography (PET), Magnetoencephalography (MEG), functional Magnetic Resonance Imaging (fMRI), Electroencephalography (EEG), Galvanic Skin Response (GSR) and of course eye-tracking are among the main neuromarketing equipment. PET, MEG and EEG techniques are linked to brain anatomy images (Fugate 2007) , while GSR identifies emotions based on the measurement of the electrical conductivity in the palms of hands and feet in the event of an imperceptible sweat (Montagu and Coles 1966; Oliveira et al. 2014) .
One of the great benefits of neuromarketing techniques is to provide tools to investigate intentions, behavior and reactions of consumers. By simply conducting an interview with the consumer after a stimulus, he or she is often not willing to reveal his emotional reasons and preferences and decisions or what really caught his attention (Fugate 2007) , or possibly does not remember or was not aware of what really attracted his attention. Using Eye Tracking, these barriers are overcome, allowing us to understand exactly what happened or at least to have a more precise idea of behaviors and reactions.
Social problems caused by excessive alcohol consumption has been a serious public health problem in many countries and in Brazil, bringing serious consequences for society in various aspects such as violence, diseases, accidents, increases in public spending and others (Almeida et al. 2013; Ferreira et al. 2011; Malta et al. 2014 ). Given the above, one may ask whether Law 9.294/96 is really useful as a measure to warn about excessive alcohol consumption. This study aims to understand the effectiveness of prevention and awareness messages to alcohol consumption in beer commercials by visual attention identification.
Therefore, the main aim of this research was to verify at laboratory using high-precision equipment, the immediate effectiveness of warning messages regarding excessive alcohol consumption in beer advertisements. These warning messages are critical for changes of unsustainable and irresponsible behavior regarding excessive alcohol consumption. Without this step, many public prevention policies do not go to a next step of results, which would basically be the effective behavior change.
Thus, two secondary objectives that supported the main objective were elaborated:
To measure the viewing attention of young adults for warning visual stimuli in beer advertisements in an attempt to understand the visual behavior of individuals exposed to stimuli. To achieve this goal, two important visual attention data will be processed: duration of each fixation on areas of interest (AOIs)-the advertising regions linked to the brand, and total duration in all AOIs.
To understand the level of memory and awareness of individuals that had just viewed images with warning messages. To achieve this goal, questionnaires were applied to understand the effectiveness of warning messages in the short-term memory of individuals exposed to stimuli.
Methods
This research used the Eye Tracking Tobii X1L equipment with data capture at 30 HZ. This is high-precision equipment with dual-camera system for the tracking of both eyes and automatic light and dark selection for tracking pupil. The tracking recovery time after the blink of an eye is 10 ms (Tobii 2014) . The experiment was conducted at laboratory installed on the facilities of a Public Brazilian University to collect data from young students. In the laboratory, participants were submitted to stimuli, i.e., they observed four advertising images taken from the pages of the social networks of Crystal and Skol beers.
These two brands were chosen because they are products at the extreme ends of the Market share, Skol is the market leader and Crystal is among the brands with much smaller Market share. Two advertising images were selected from each brand. The four images were intermittently displayed in a sequence of 28 s of total time, 7 s for each image.
Skol beer images showed the following warning: "don't drink and drive". Crystal beer images showed the following warning: "drink responsibly". Both warning messages are in accordance with Brazilian Law 9294 of July 15, 1996, in which advertisements should contain warning messages to prevent the excessive alcohol consumption. All images available on the social networks of companies had the same standard; therefore, the images selected had the same standard of what is recurrently used in advertisements. The criteria used to select the images were (A) to have the same standard of warns as other images; (B) to have some type of written message, not only visual.
The Tobii3.2 Studio software was used, which is able to generate data that identify, for each individual, the sequence of eye movement, the points of the images that were most observed and the observation time of areas selected in the images. The Stata13.0 software was used to verify the statistical significance of results. The original images are shown in Fig. 1 (parts of the images were blurred in order to be shown in this paper).
Although, in Fig. 1 , all images have been put together, in the experiment images A, B, C and D were presented sequentially. This figure shows with an arrow the location of each warning message for the reader, but these arrows were not shown to the experiment subjects. In images A and D, the words are: "Drink responsibly" and in image B and C: "Don't drink and drive".
After 28 s of exposure to images, the individual was asked to complete a brief questionnaire whose goal was to verify which information he had remembered referring to the stimuli. The study included 60 participants, 31 men and 29 women. According to Lemercier et al. (2014) , previous pupillometry studies used varied numbers of participants (from 10 to 45, with an average of 24 and a median of 21 participants). Bojko and Adamczyk (2010) indicate that 30 participants can be considered sufficient for qualitative studies and for within-subjects ones with a large expected effect size, which is the case of this research. Considering this, a sample of 60 participants seemed suitable in comparison to average sample sizes in eye-tracking studies. Figure 2 shows a heat map for each of the figures presented, identifying a general and cumulative view of the visual behavior of study participants. This visual representation of the attention on parts of images was made highlighting three color shades for the fixation levels: green, yellow and red. Green color represents few fixations, yellow color represents intermediate intensity of fixations and red color represents a high number of fixations of the visual attention of participants. That is, the heat map is the accumulated balance of observations in each point of the image, and point with no color means that there was no observation at that point.
Results
As can be seen by results in Fig. 2 , there were few views of warning visual stimuli in images A and D, represented by green markings. However, images B and C virtually show no heat map markings for warning visual stimuli, indicating that there was very low view of these warnings. Of the four warnings, there were no yellow (intermediate intensity) or red markings (high intensity).
This research also sought to identify two variables related to visual attention behavior in order to complement the heat map information: the average duration of each fixation on AOIs and the total duration in all AOIs. The first variable calculates the average time that each individual retained attention every time they looked at an AOI of warning messages. Clearly enlightening the inefficiency of warning messages, at least in terms of reading and attention, the result showed a very low level of attention, with 0.3 s (Fig. 3) . The same alarming numbers occur when summing all visual attention to AOIs, i.e., the sum of the total average duration time: 0.56 s. Taking into account that the total stimulation time was 28 s, the total time spent on warning messages was only 2.0 %.
Although the result of only 2.0 % of visual attention in warning messages is alarming, it is still possible to imagine that it resulted in reading. To complement this analysis, the study sought to identify the level of memory and awareness on warning messages through a semi-structured questionnaire. Respondents were asked to write all messages and information they remember concerning the stimuli newly viewed.
The questionnaire was administered immediately after the experiment aiming to use the short-term memory of respondents, although it is not possible to separate it from a previous memory in accumulated warning messages viewed by individuals. Nevertheless, it is reasonable to consider that the results obtained this way are weakened over time, that is, the awareness efficiency will be lower over hours and days in relation to the initial viewing, further reducing the proposal of consumer awareness. Of the 60 participants, 34 (56 %), indicated that they viewed the warning messages. These views, as shown in Fig. 3 , were of very poor quality of visual attention. Of these 34 participants, only two reported remembering warning messages about conscious consumption of alcoholic beverages, that is, only 3.33 % of total participants. Such result was expected. As it can be seen in the advertisements analyzed, all warning messages are located in peripheral areas of the images, occupying an insignificant area. Moreover, there are no visual effects that attract the view. All these facts contribute to not generating stimulus enough to call consumers' attention, as statistically evidenced in this paper. The tests proved that the larger the area occupied by the warning messages, more the consumers are likely to view them. Therefore, in order to improve the effectiveness of such messages, it is necessary to stipulate a minimum size they should occupy in advertisements.
The level of warning messages' attractiveness should be very well thought out, studied and tested by advertisement agencies when releasing campaigns that promote the consumption of alcohol. They should be linked to the issue of encouraging moderate, conscious and sustainable consumption of such product.
Conclusions
The evidence obtained in the results of this research point to alarming data for the formulation of public health policies with regard to excessive alcohol consumption. Apparently, warning messages are not efficient and it could be inferred that the process of transmitting messages is not attractive to consumer perception. Additionally, the objectives of warning messages are not achieved because the consumer awareness level is very low, that is, consumers have difficulty in viewing messages and when they view them, they are not aware of them.
Being aware of the warning message simply means that consumers remember the existence of it. This initial step is vital for behavior change, i.e., awareness of the potential harms of excessive alcohol consumption. Certainly, visual attention and the awareness of the warning existence do not guarantee that an individual, after reading the warnings of advertisements, will stop drinking alcohol if he or she is going to drive, or will not abuse alcohol. However, it is believed that the likelihood of this type of behavior change increases when the consumer actually realizes the existence of warning messages.
Based on the results of this research, further studies should be focused on consumer awareness level on the same theme, exploring the issue of how the consumer can be aware of the various problems of excessive alcohol consumption or driving under influence (DUI) and investigate how consumers can become aware of these problems by these warning messages.
Given the importance of this issue to public health, this study aimed to highlight the importance of understanding the consumer behavior for the effective implementation of public policies, in order to actually generate positive results. Finally, this research also sought to highlight the potential of neuromarketing research, in which through different tools, behavioral characteristics and patterns can be verified and assessed. The use of this tool for public health is a major source of potential resources in this attempt.
As a final remark, based on the results of the article, some guidelines can be proposed to the Government, in order to make the warning messages more effective (such as stipulating a minimum size they should occupy in advertisements, as previously mentioned). However, it is not believed that the consumer will be aware just by reading consumption prevention messages in advertisements; this is just an instrument of the many that exist. The government and industries should create prevention campaigns to alcohol consumption. Another suggestion would be the government offer tax incentives for organizations that conduct campaigns to encourage the moderate, conscious and sustainable consumption of alcoholic beverages. Thus, the organizations could compensate the decrease in sales with lower taxes.
